Studies were conducted to evaluate the effect of certain foliar fertilizers (Basfoliar combi ctip, Tecamin max and Stimoful) 
INTRODUCTION
The mulberry silkworm, Bombyx mori L., (Bombycidae, Lepidoptera) is one of the most economically important insects not only on the national level but also internationally. The importance of this insect developed from its ability of secreting the natural silk filament from its silk gland, so a considerable attention has been given recently to improve rearing of this insect and to increase the production of raw natural silk, which considered as one of the most important fibers in local and world markets. The production of high quality and quantity of natural silk depends mainly on larval feeding. Therefore, it has been reported recently that better production of cocoon crops and eggs is possible when mulberry leaves are supplemented with certain nutritional materials, the mulberry silkworms, Bombyx mori require calcium, iron, magnesium, manganese, phosphorus, potassium and zinc for their growth and development (Ito 1978; Parra, 1991; Mahesha et al., 1999 and Mesbah et al., 2000) .
Mulberry leaves are rich in protein and amino acids. Nearly 70% of silk proteins produced by the silkworm are directly derived from proteins of mulberry leaves, therefore an increase in protein level of mulberry leaves may lead to improvements in silk productivity (Machii, 1989) . Murugan et al. (1998) demonstrated that the dietary nutritional management has a direct influence on quality and quantity of silk production in B. mori. Singhal and Rajan (1998) found that the nutritive value of mulberry (Morus spp.) leaves greatly influences the growth and development of silkworm B. mori and is the primary factor responsible for a successful cocoon crop, in turn increasing silk yield. Larval growth was largely depended on the dietary protein supplemented with fertilizer element or vitamins. Nutritive protein plays an important role on protein synthesis with decrease or increase in haemolymph of silkworm larvae with reflect to body weight, silk gland and silk proteins, this figure is obtained by those of Das et al.(2004) , Bhattachanya and Kaliwal (2005) , Ashfag et al. (2006) and Wagiha and Mona (2008) .
Carbohydrates are of vital importance since they can be utilized by the insects' body for production of energy or conversion to lipids or proteins. Metabolism of carbohydrates is controlled mainly by carbohydrate hydrolyzing enzymes which play a principal role in digestion and utilization of carbohydrate by insect. It is controlled mainly by amylase, invertase and trehalase enzymes. Trehalose is one of the most important storage carbohydrates that is present in almost all forms of life except mammals. Trehalose splits into glucose units by trehalase enzyme. Amylase enzyme is required to digest carbohydrates (polysaccharides) into smaller units (disaccharides), and eventually into even smaller units (monosaccharides) such as glucose. Invertase enzyme is believed to be important for digestion and utilization of sucrose by insects; hydrolyzes sucrose, forming fructose and glucose. The final product of carbohydrates metabolism is glucose, the increase of these enzymes during the larval stage suggested that these enzymes degrade carbohydrates to glucose for chitin build-up (Franco et al., 2000; Franco et al., 2002 and Naveed et al., 2009) . El-Sheakh et al. (1994) reported that a clear differences was found between larval fed on fresh and stored leaves concerning GPT and GOT and enzymes activity.
Therefore, the present investigation was to study; the effects of three foliar fertilizers (Basfoliar combi ctip, Tecamin max and Stimoful) as nutritional additives on some physiological aspects such as; total protein, total carbohydrates, GOT and GPT enzymes and amylase, invertase and trehalase hydrolyzing enzymes. -Each of the tested compounds was used at three concentrations 1, 2 and 3% add to tap water.
MATERIALS AND METHODS

The
ІІ. Methods: -Rearing technique.
Rearing was carried out on fresh mulberry leaves (Japanese variety) under laboratory conditions of 26 ± 3°C and 70 ± 5% RH, according to the technique of Krishnaswami (1978) .
Mulberry leaves were dipped in the three prepared concentrations for each used foliar fertilizer for one minute and left to dry and offered to two groups of silkworm larvae; the first group larvae were fed with treated leaves only one time at the beginning of 4 th larval instar and the second group were fed two times at the beginning of 4 th and 5 th larval instars. The control leaves were dipped in distilled water.
Physiological measurements:
-Preparation of samples for biochemical assay:-Samples were made by removing one of the thoracic legs of the 5 th instar larvae and bending the body to expose the sternum at the position of the removed leg. This ensured proper drainage of the heamolymph, and avoided any risk of internal organs to be destructed. The haemolymph of each treatment was collected in eppendorf tubes 1.5 ml with small crystal of phenyl thiourea (PTU) to prevent melanization of sample, (Mahmoud, 1988) . The tubes were kept at -20°C. The blood samples were centrifuged at 10000 r.p.m for 10 minutes at 5°c. The supernatant was immediately assayed to determine total soluble protein, total carbohydrate and activities of glutamic oxaloacetic transaminase (GOT), glutamic pyruvic transaminase (GPT), trehalase, amylase and invertase enzymes as follows:
1. Determination of total protein:-Colorimetric determination of total soluble protein in supernatant of haemolymph of B. mori was carried out as described by Gornall et al. (1949) . A volume of 0.4 ml of haemolymph sample was added to 5ml of biuret reagent and incubated for 30 min. at 20-25°C. The absorbency of the sample against a blank biuret reagent was measured at wavelength of 546 nm using UV visible spectrophotometer. The total protein content of haemolymph samples was estimated as mg/ ml using the following formula derived from the equation of the straight line (Intercept = 0.0147, Slop = 0.003, ABS= Absorbance). 
Determination of total carbohydrate:-
All carbohydrate fractions were determined according to Ishaaya and Swiriski (1976) .
The total carbohydrate content of haemolymph samples was estimated as mg/ ml using the following formula derived from the equation of the straight line. Intercept = 0.0073, slop = 0.0138. 
Determination of enzymes activities:
Transaminase enzymes (GOT & GPT):-Glutamic oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase (GPT) enzyme activities were determined colorimetrielly according to the method of Reitman and Frankel (1957) .
The reaction mixture consisted of 1 ml of a mixture of phosphate buffer (PH 7.4), 0.2 mM. α -ketoglutaric and 200 mM. D-L-alanine or Laspartate and 0.2 ml of heamolymph supernatant were then added to the reaction mixture. The mixture was incubated on water bath at 40 ºC for 30 min. then 10 ml of 0.4 N. NaOH was added. The optical density of the produced brown color is measured after 5 min. using spectrophotometer at 520 nm.
The glutamic oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase (GPT) enzyme activities was estimated as mg/ml using the following formula derived from the equation of the straight line. 4. Determining the activities of the carbohydrate hydrolyzing enzymes (amylase, invertase and trehalase) in supernatants of haemolymph:-Amylase, invertase and trehalase activities in supernatants of haemolymph were determined following the method described by Ishaaya and Swiriski (1976) .
The amylase reaction mixture consisted of 0.2 ml of 2 % starch (substrate), 0.160 ml phosphate buffer and 0.5 ml haemolymph supernatant.
The invertase reaction mixture consisted of 0.2 ml of 3 % trehalose (substrate), 0.2 ml phosphate buffer PH 5.4) and 0.5 ml of haemolymph supernatant.
The trehalase reaction mixture consisted of 0.2 ml of 2 % starch (substrate), 0.160 ml phosphate buffer and 0.5 ml haemolymph supernatant.
The dinitrosalic acid reagent was prepared by dissolving one gram of 3.5 -dinitrosa licylic acid in 20 ml of 2N NaoH and 50 ml of distilled water with the aid of a magnetic stirrer. Potassium sodium tartarate (30 gm.) was added, and magnetic stirring was continued until a clear solution was obtained. Distilled water was then added to bring the final volume to 100 ml. All tests were incubated at 37°C for exactly 60 minutes, 0.8 ml of 3.5 dintro salicylic acid reagent were then added. The reaction mixture wash heated for 5 minutes at 100°C in a boiling water bath followed by immediate cooling in an ice bath. The optical density (OD) of the produced colour is measured at 550nm using spectrophotometer. The enzymatic activity was expressed as g glucose released/1mg. haemolymph supernatant weight / minutes.
Statistical analysis:-
The obtained results were subjected to statistical analysis of variance and the data were presented as means according to Snedecor and Cochran (1982) methods using software COSTAT program.
RESULTS AND DISCUSSION
Data regarding the biochemical analysis of total protein, total carbohydrate, protein enzymes (GOT and GPT) and carbohydrate hydrolyzing enzymes (Amylase, Invertase and Trehalase) in the haemolymph of silkworm larvae fed on used foliar fertilizers and their concentrations as systemic schedules. The detailed results are as follow:
Total protein:
Data in Table ( 1) showed that the silkworm larvae fed on mulberry leaves supplemented with Tecamin max at the beginning of the 4 th instar larvae recorded the highest mean of total protein in their haemolymph (102.28 mg/ml) followed by Stimoful (85.79 mg/ml) and Basfoliar (79.34 mg/ml). The concentration 3% from Tecamin max gave the highest total protein (113.05 mg/ml) compared with other concentrations and control. Highly significant differences were found between the compound and control.
Larvae fed on investigated compounds two times at the beginning of the 4 th and 5 th instars represented in Table ( 2) showed the same results as the first group; Tecamin max exhibited the highest mean of total protein (117.13 mg/ml) compared with Basfoliar and Stimoful. The concentration 3% from Tecamin max gave the highest total protein (124.06 mg/ml) compared with other concentrations. Highly significant differences were found between treatment and control.
These results explained by Nagata and Kobayashi (1990) , cleared that, the nutritional richness in the diet influenced the accumulation of storage proteins in the haemolymph of the silkworm larvae i.e. the quantity of storage protein in the silkworm larvae fed on low protein were less than the standard diet but the larvae fed on optimal level of protein show a higher Mullins (1985) reported that the haemolymph proteins content of the lepidopterous larvae ranged from 60 to 100 mg/ ml. Moreover, these results are in agreement with Sarker et al. (1995) who cleared that growth of larvae of B. mori significantly affected by fed on mulberry leaves supplemented with different nutrients, the total protein of silk gland increased. Das et al. (2004) revealed that detection of the highest level of soluble protein after fourth molt and simultaneous gradual increase in the free amino acids in the silk gland up to the end of larval stage reflected the possibility of active function of the protein synthesis mechanism in the silk gland.
Total carbohydrates:
Stimoful compound exhibited significantly increased in the mean of total carbohydrates (2.31 mg/ml) as shown in Table ( 1) compared to control group (1.01 mg/ml) followed by Basfoliar combi ctip (1.45 mg/ml) and Tecamin max compound (1.32 mg/ml). Table ( 2) stimoful compound exhibited significantly the highest value in total carbohydrates of larvae fed two times at the beginning of the 4 th and 5 th larval instars (2.41 mg/ml) followed by Basfoliar combi ctip (1.52 mg/ml) and Tecamin max compound (1.46 mg/ml). The concentration (3%) from stimoful recorded the highest value (2.80 mg/ml) compared with the concentrations of the other compounds and control. Singaravelu et al. (2004) reported that oral supplementation of magnesium sulphate with different concentrations of silkworm larvae resulted in significant influence on biochemical parameters (protein, carbohydrates and lipid) of digestive tissues.
As illustrated in
These results are disagree Sarker et al. (1995) who reported that larvae of B. mori fed on mulberry leaves supplemented with different nutrients exhibited carbohydrates content decreased and this may be due to the different constituents of the treated materials.
3-Glutamic oxaloacetic transaminase (GOT):
The concentration 3% of Tecamin max compound (62.29 mg/ml) and the concentration 2% of Stimoful (67.08 mg/ml) gave significantly the highest values of GOT compared with the other concentrations. Fed the 4 th instar larvae on leaves treated with Tecamin max gave the highest value of GOT (55.96 mg/ml) compared with the other compounds and control (42.16 mg/ml) as shown in Table 1 .
Data presented in Table ( 2) showed that means of GOT enzyme of haemolymph of silkworm larvae fed on the three compounds two times at the beginning of the 4 th and 5 th instars revealed that Tecamin max compound gave (60.88 mg/ml) and stimoful (58.24 mg/ml) followed by Basfoliar combi ctip (48.21 mg/ml) compared with control. The concentration 2% of stimoful gave the highest value of GOT activity (72.33 mg/ml) compared with the other concentrations.
4-Glutamic pyruvic transaminase (GPT):
Statistical analysis of data revealed that no significant differences (P>0.05) between the means of GPT activity for the three additive compounds. No significant differences were found between concentrations ( Table 1) .
As shown in Table ( 2), GPT activity was increased as concentration increased, except Tecamin max GPT activity was decreased. Tecamin max (27.23 mg/ml) and Stimoful (26.84 mg/ml) gave the highest GPT activity compared to control (20.18 mg/ml).
The present discussion in convenient with Li and Zhu (1985) studied the results indicated that amino transfers was involved in the uptake of nitrogen from the leaves by the body tissues and silk gland, which resulted in Singh et al. (1985) found that enzyme activities of (GOT) was higher than (GPT) in haemolymph of silkworm larvae fed on mulberry leaves treated with used treatments.
5-Amylase:
Data presented in Table ( 3) showed that the mean amylase activities were 65.12, 39.47 and 53.39 mg glucose/ml for Basfoliar combi ctip, Tecamin max and stimoful respectively compared with 42.73 mg glucose/ml for control. Statistical analysis showed highly significantly between mean of the three fertilizers and control when 4 th instar larvae fed on the treated mulberry leaves. When the larvae fed two times at the beginning of the 4 th and 5 th instar (Table 4) , the activities of amylase were 81.91, 37.32 and 61.51 mg glucose/ml for the three fertilizers respectively. The concentration 3% of Basfoliar combi ctip recorded the highest activity of amylase compared with other concentrations.
6-Invertase :
As shown in Table ( 3), cleared that Tecamin max compound recorded the highest mean of invertase activity compared with Basfoliar and Stimoful compound. Highly significant differences were found between the three treatments and control when the 4 th instar larvae fed on mulberry leaves treated with the three fertilizers. While, when fed two times at 4 th and 5 th instars larvae the mean of invertase activities were 82.87, 88.58 and 91.18 mg glucose/ml for the three fertilizers respectively. Statistical analysis showed highly significantly between the mean of the three fertilizers and control (Table 4 ).
7-Trehalase:
As shown in Table ( 3), cleared that the 4 th instar larvae fed on mulberry leaves treated with different fertilizers were affected significantly on the mean of trehalase enzyme. The means of trehalase were 75.99, 56.99 and 69.64 mg glucose/ml for Basfoliar combi ctip, Tecamin max and stimoful, respectively Table ( 4), showed that the means of trehalase enzyme were 83.53, 57.64 and 79.12 mg glucose/ml for Basfoliar, Tecamin and stimoful respectively when the 4 th and 5 th instar larvae fed on the treated leaves. Highly significant differences were found between the three treatments and control. The concentration 2% from Basfoliar gave the highest trehalase enzyme in haemolymph compared with the other concentrations.
At the same line, Lakshmikumari et al. (1997) postulated that, the high activities of the amylase and protease in haemolymph and midgut tissue might be due to a greater utilization of exogenous proteins resulting in the production of more silk. Similar trend was also reported by Arundhuti and Bassappa (2005) found that supplementation of potassium chloride to the 5 th instar larval of the silkworm B. mori make increase on haemolymph trehalose with high concentration in comparison with control.
All the above results may be also explained by the earlier researches indicated that, mulberry responds to nitrogen (N) since it is a constituent of plant proteins and vitamins. Potassium (K) plays an important role in plant biochemical functions, development, and yield of foliage and leaf quality improvement. It was also found to have a stimulating effect on growth of silkworm and silk production (Horie and Watanabe, 1986; Shankar and Rangaswamy, 1999) .
Conclusively, mulberry leaves fortified with foliar fertilizers with increased concentrations (2% and 3%) increased total protein, carbohydrates and protein enzymes activities and activated protein production in mulberry silkworm B. mori.
